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In 2019, Ripple and colleagues (2020) warned of untold suffering and declared a climate emergency
together with more than 11,000 scientist signateries from 153 couvntries. They presented graphs of
planetary vital signs indicating very troubling trends, along with little progress by humanity to address
climate change. On the basis of these data and scientists’ moral obligation to “clearly warn humanity of
any catastrophic threat.” they called for transformative change. Since the article's publication. more than
2,800 additional scientists have signed that declaration of a climate emergency (see supplemental file S1
for the current signatory list); in addition. 1.990 jurisdictions i 34 \‘“lsg%éjéﬁ,%é%:éil:cﬂﬂgfﬂ

or recognized a climate emergency (figure 1p). But. at the same time, there has been an unprecedented

https://doi.org/10.1093/biosci/biab079

B 2019 £ Ripple f12EEH 153 MERMMBKA 11000 FREREHSBEEZ2REEER , RGBT 2800 B
ZREBINTZSBREFREZE  BRRUHERBALN 13,925 A ,EKH 158 MERK. W4 FE 34 MEXRR 1,990 4
AXFEBERABEXNERRANSEZSER. 2REBXEEL 8 2019 FLRSSIRHEXHRE " FIFRRAGEIEM"
BEBENRBIAMK, BAXFTMEEAGBECRORRMEFX , URIFRASENKEFMRKX , IFM. BITMNHRE
FRBRRMESTE. BRESHIERRE , RINERENHEIT TIHRRAFXEBSBAXHIER =, SEBRABAOEER=K
= OERKBHEENT DA, B8R 31 MESEIFP , § 18 RANTHLRMNSAHES, XLk 2 FRIEEE.
REMFEERT Ripple RERZE (2020 £ ) LAY 6 MMM EMIFIF , €8F  SAKGRHMINZEATBERR | XIE
HRRESAKRN  REESRRHERENMKRELSSHEL  EEEYHERE. BORVRBRINT/FOMEIR | B
EXLEENZFEKITERBRERNESHERAZTF  REAZRLHRLOAONE., FHXEEFIFRN=E5F THIEHK
RKHE, 81F (1) E2KEERNTHBEZAMMISEER (BBIRMEFWE ) , 2) ERBELEAHRLRKAZILHLAME
(BEIRIE) , AR (3) REMLESBREIFK , UM ARIFINKESKNRARCMENZHEY (BRWE ) .

UTAXEARR :

BREAAD HE-—RISARRNSERRE  BNREHHNSERSERM—LEE. MRASFRMHER.

1. SSREXNLSKARENOEEFF. EER (a). (d). (e). () M1 (m) F, RIENHIERZ|ANRDE AT (DzRAE) & () B, W
ABEREFEBHFRRHESFEEAREERNORKL, EIR (p)Z4 B Ripple RERSF (2020) RRLCERBHOHKREULBE R, EER (h) §, KB

MZEENE S1 Fim. XERENIAMHPRETEXSITENRRENEMFAEES. TENHEFIEREE S2 4.
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Figure $2. Complete time series of climate-related global human activities. Note that fume spans vary
depending on data availability. In panels (a), (d), (), (1), and (m), the most recent one or two data points
are a projection or preliminary estimate (see Supplement); mn panel (f), tree cover loss does not account
for forest gamn and includes loss due to any cause. With the exception of panel (p), data obtained since

the publication of Ripple et al. (2020) are shown in red. Sources and addition..” “efilJi F5p2ZEsmmy £ A
variable are provided in the Supplementary Methods.

S2, 2FS[BREXRSKAXFNHIEFT

EHMOXES , (FEEETH Ripple RERSE (2020 F) RRUKTEESHRENZHEN. SHERMH 31 AEEH,
R 18 METFHEHEABS (SFHHRF S1) . UTREASERDIAR (B L) MM (E 2) MEHESEIENANS
A

BY. R, HARESHE (4. 8FMLF ) NHERE B 40 2, REREEINEESHMEARNETE
WIS HES (B 1C) . AW, RIENAYRRES (B 1d) , 2018 £ 2020 FETHETH 5.7% ( A§ 2.9
Fr)  TREFMNEEETERKFERTEROME. RRAXEENEFNTRTEASRE  RIFSBEAEYYE
MEREMAXEARNER  XEAXREATRBRBEIRNID , MitH 2026 F2HRNEBKE 35 2X7T
MarketsandMarkets 2020 hitps /s marke tsandmarkets com/Market Reports/meat substitutes market a7 himl ) o 00 3B EEHK . BFGITDEENEERL
ER7E 2019 FF0 2020 FHEFTEM , XF 12 FRMHE  HRWKX LI BAM (B 1g) . AMRKIENMNERRTERITE
FAMBERHENERSS  SEHFFMASHEIEE LB BB Ounior 54 2021 Junior cHs, pesson AC Carvalho NS, Reis I8,
Anderson LO, Aragao LE. 2021 The Brazilian Amazon deforestation rate in 2020 is the greatest of the decade. Nature Ecology and Evolution 5: 144-145.) o I F KK, FE.
AT S BRI FRMIE S BUZIE XK AL 9 B TR T A RFRIT Qin etal 2021 Qin Y etal 2021 Carbon loss from forest degradation exceeds that from
deforestation in the Brazilian Amazon. Nature Climate Change 11:442-445 ) o UIREEFTF . RIKEREFSE ( GDP) £ 2020 FEFBR B KRR
TTBET 3.6% , BERMEMITLE—NELEHES (B le) . HAEREHTURERDONOMEKIEIGN ; 2018 F= 2020 F
EEMT 6.5 FZET (B 1j) , SRR , MEREEE 2020 FEE 1810 ZETHNHEER——ILL 2019 F



HKFTET 42%——REATERERERROMNMEHTE (B lo) . Wit 2018 FXE 2021 FE , KREMAEE
BESEFHRESEEM 14.4% 1BME 23.2% (B 1m)  X—EKERKEELREHATHERHORENITLY , -
EMEREZRTFEMREBR]  RAENHFERELENREERBES (s+nns 52 riodun Gouwp 2021,
hitps://rh com/research/chinas-emissions-surpass-developed-countries ) o 5 I — SR AV R BRHE I FE M MA LR (BE 2020 £
1549 %5t ) BN FERBM/LESESREFHCAMHNER (B 1n) . ERER. TREATHERBEARIT &
ARHEEREFERE 2019 FLCREAR TR , —SARERE. AWSURIERENMSZHERERTE (B 1h,
lic 1k, 11) . A, XETROFRER, BX 2021 FRMUGHETHEXLTEKBREZ LT, HKk, 2018
FE 2021 FARMAEMXNEENEREMT 57% , BHRECAEHR (RH. BROXAS ) BHEERD 19 £ (E 1h).
HTHMEEERE  MEZEHARE AL 2020 FTREBE , Bk 59%RIEIE , Wit 2021 FX—KEN=22Z—2%
Sk (E1li) ., BESHMEE. =AEEMBEESAE , Z8HK Rl —SHZR00RETE 2020 71 2021 FEHEIT
HHFEICR (B 2a-2c), 2021 F 4 B, “E&EHURRERXREBLSZEE—1T/ (416/87% ) , I THICRLENR
BAESKTHIRE. 2020 FEFICRLCREZRN—F B 2015 FLRHN S FRBICRUKER S5 H B 2dF1S3d ).
pk., BE=SMERNKEETEFNESCITHRRMKEKTE (B 2f. 29) . £ 2020 F , EFJRBIERES
BRUEREZNWEE  KIEER TRENER (B 2e,2h). KIBEHEEBLUBHIAANERES ;5 15 &
BUAEEL . R BIRRRIKE BB EIEM 31%. (Hugonnet %4, 2021 % Hugonnet & et al. 2021 Accelerated global glacier mass loss in the early
twenty-first century. Nature 592 726-731) {8 6. IBFRSEMEBFEEEITHLR (B 2i. 2k) . BFHN pHE (FHNESHF
BE) MBRBRURB-ANRMEE , (ORTF 2012 (B 2j) . ETWHNSFRUNIKSEDTESERNOMER , M
BeHEEY 5 CATEREMNERG Y. KEHAFEREHRP  XIEBESATRR. (Hoeon-culdberg 2011, Hoegh-Guldberg

0. 2011. Coral reef ecosystems and anthropogenic climate change. Regional Environmental Change 11: 215-227.)
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Figure S3. Complete time series of climate-related responses. Note that time spans vary depending on
data availability. Data obtained before and after the publication of Ripple et al. (2020) are shown in gray
and red respectively. For variables with relatively high variability, local regression trendlines are shown
in black. Variables were measured at various frequencies (e.g., annual, monthly, weekly). Labels on the
x-axis correspond to midpoints of years. Sources and additional details about e~ch variable are provided

in the Supplementary Methods. O AR R CWES
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